Effects of hyperbaric oxygen treatment on implant osseointegration in experimental diabetes mellitus Objective: To evaluate whether hyperbaric oxygen (HBO) treatment has a favorable effect on implant osseointegration in diabetic rabbits. Material and Methods: An experimental diabetes model was induced in 32 New Zealand rabbits through IV injection of alloxan. After the state of diabetes had been confirmed, one dental implant was placed in the metaphysical region of each animal's tibia. After the implants' placements, the animals were divided into two groups. Half of the animals underwent HBO treatment, while the other group did not receive HBO treatment and served as the control group. The animals were euthanized at the 4 th and 8 th weeks. The osseointegration of the implants were compared by histomorphometry and resonance frequency analysis (RFA). Results: The Bone Implant Contact (BIC) values were significantly higher in the HBO group than in the control group at the 4th week. There was no difference in the BIC values between the groups at the 8th week. There was no significant difference in the RFA scores between the groups both at the 4 th and 8 th weeks after the operation. Conclusion:
Introduction
Diabetes mellitus (DM) has become a major health problem in both developed and developing countries with increasing prevalence. Globally, the estimated number of diabetic adult patients was 422 million in 2014, compared to 108 million in 1980. 16 The main subtypes of the disease are type 1 and type 2. by micro-and macro-angiopathy in diabetic patients constitute relative risk factor for dental implant osseointegration.
Recent findings suggest that dental implant treatment can be carried out safely in diabetic patients with well-controlled glycemic status.
1,2,15
But maintenance of well-controlled status is difficult to achieve in many patients and it has been shown that DM impairs bone healing around dental implants even with established osseointegration. 8 Therefore, therapeutic approaches can be beneficial to avoid possible complications in diabetic patients, who will undergo dental implant treatment. Some approaches, which have been utilized in animal studies, include parathyroid hormone treatment, mesenchymal stem cell application, nerve growth factor injection, and implant surface modification. 20, 21, 25, 26 However, none of these experimental therapies have been accepted as a routine treatment method in clinical settings yet.
Hyperbaric oxygen (HBO) therapy is a treatment method of inhaling 100% oxygen in a total body chamber, where the atmospheric pressure is increased and controlled. It has been successfully used to accelerate healing of bone tissue with compromised perfusion (i.e. irradiated bone) since the early 1970s. Many previous studies confirmed that HBO improves bone formation and accelerates implant osseointegration in irradiated as well as in non-radiated bones. 7, 9, 11 It stimulates angiogenesis, fibroblast activity and collagen synthesis. 22 The specific aim of this animal study was to determine whether HBO treatment has any effect on implant osseointegration in experimentally induced DM.
Materials and methods
The study was reviewed and approved by the 
Implant placement surgery
After their diabetic statuses were confirmed, the animals underwent implant placement surgery. The operations were carried out under sterile conditions.
The rabbits were anaesthetized with 35 mg/kg ketamine and 5 mg/kg xylazine via the intramuscular 
Group allocations and hyperbaric oxygen treatment
After the implants' placements, the animals were divided into two groups equally and randomly. To after the implants' placement and after euthanizing the animals (4 and 8 weeks later). After the RFA analyses, the tibiae were harvested, the adhering soft tissues were stripped off and the specimens underwent histomorphometric analyses.
After the RFAs, 50-µm-thick un-decalcified histologic sections, which were sliced along the long axis of the implant, were prepared using an electric diamond saw and grinding system (Exakt; Exakt
Vertriebs, Norderstedt, Germany). The final sections were stained with toluidine blue. Digital images of the sections were obtained using a digital camera 
Statistical analysis
The statistical analysis was performed using the the groups was not statistically significant (p=0.180) ( Table 1 ).
The tibia of the rabbit is composed of a medullary space covered by a dense cortical bony chamber.
Histological evaluations revealed that all samples showed good integration with the host bone with minimal remaining inflammatory tissues both at the 4 th and 8 th weeks. Generally, the specimens from the 4 th week after the operation had woven bone overlying the neck area of the implant. The apical parts, which engage the medullary cavity, were sparsely in contact with the bone tissue. The samples from the 8 th week after the operation clearly had more bone contact both at the neck implant and at the apical part. The newly generated bone tissue transformed into more mature and organized bone tissue (Figure 2A-D indicates well-controlled glycemic status. 15 Despite the predictable outcomes of dental implant therapy in diabetic individuals with good glycemic status, DM is still considered a potential risk factor for failed osseointegration. 13 As osseointegration is a relatively long healing process, maintaining the well-controlled who will undergo dental implant treatment.
